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FOREWORD 

This  report  summarizes  the  results  of  the  windtunnel  test  of  an  os¬ 
cillating  straked  wing  conducted  under  a  cooperative  program  of  research 
between  General  Dynamics  Fort  Worth  Division,  Fort  Worth,  Texas,  and  the 
National  Aerospace  Laboratory  (NLR),  The  Netherlands .  The  model  and 
support  system  was  designed  and  fabricated  at  NLR  under  a  separate  pro¬ 
gram  with  General  Dynamics  and  NLR  funding.  The  test  preparation,  wind- 
tunnel  test  and  reporting  were  performed  at  NLR  under  Air  Force  Contract 
F33615-85-C-3013,  for  the  Flight  Dynamics  Laboratory  of  the  Air  Force 
Wright  Aeronautical  Laboratories,  Wright-Patterson  Air  Force  Base,  Ohio. 
The  work  was  administered  by  Mr.  D.W.  Kinsey  of  the  Aeromechanics  Divi¬ 
sion  (AFWAL/FIM) .  Additional  technical  monitoring  support  was  provided 
by  Mr.  T.  Cord  of  the  Flight  Control  Division  (AFWAL/FIG) . 

The  program  manager  and  principal  investigator  was  Dr.  A-M.  Cunningham 
Jr.  at  General  Dynamics  and  Mr.  R.G.  den  Boer  was  the  principal  investi¬ 
gator  at  NLR.  Mr.  den  Boer  was  assisted  by  the  following  NLR  specialists 
C.S.G.  Dogger,  E.G.M.  Geurts,  A.J.  Persoon,  A.P.  Retel  and  R.J.  Zwaan. 

This  report  consists  of  six  parts.  Part  I  presents  a  general  description 
of  the  model  and  test  program  and  a  discussion  of  the  results.  Part  II 
contains  the  steady  pressure  distribution  plots  and  the  major  part  of 
the  zeroth  and  first  order  harmonic  unsteady  pressure  distribution  plots 
Part  III  contains  the  remainder  of  the  unsteady  pressure  distribution 
plots  and  plots  of  the  steady  and  the  zeroth  and  first  order  harmonic 
unsteady  overall  loads.  Part  IV  contains  time  history  plots  of  the  un¬ 
steady  pressures  and  overall  loads.  Part  V  contains  power  spectral  den¬ 
sity  plots  of  the  overall  loads  at  harmonic  oscillation  and  time  history 
plots  of  overall  loads  for  (1-cos)  model  motions.  Part  VI  contains 
results  of  the  flow  visualization  program. 
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wing  Incidence 

(deg) 
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wing  rolling  moment  coefficient 
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wing  rolling  moment  (figure  I,  part  I) 

(Nm) 
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variation 

(deg, rad) 
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H 

ID 

y- 

r"~i 

6.00E-02 

u. 

cc 

4  00E-02 

2  00E-02 

0.00  10.00  20.00  30.00  40.0? 

FREQUENCY  CHz  3 


fl  SPEC  2  DELT  625B 


1 . 23E-2 1[— 

i 

1  00E-0 '  j- 


t*  b  mz-az- 

t- 


|  fc . 00E-02P 


4.0OE-O2- 
2 . 0i3E:-'32  - 


fi  SPEC  2  DELT  6259 


500E-02P 


E  4  00E-02h 


W 

3  5  G0E-02- 


11  2.00E-02}- 


1  aaE-fl2t- 


luj.*  Kw_A.  *  jU.^’  ^ 

|.  --['V-  ,«  VYV^,',A.. r~~  .  I 

0.00  10.00  20.00  30.10  40.01 


0  00  10,00  20.00  30.80  40  0 

FREOUCNCV  PM;] 


-55- 


fl  9PEC  E  DELT  6266 


#  P V :  10 


A  5PEC  2  DELT  626?  #RV:  J0 


T”' - 1 - - - r 


§ 


o_ 

n 

i 


2.50E-01 

1  00E-01- 

1  50E-01- 
1  00E-01J- 
3.00E-02 


0  00  10,00  20.00  30.80  40,00  30. 00  f.0.00 

FREQUENCY  [H: ] 


0  5PEC  2  DELT  6269 


#RV:  10 


FPEOUENCY  EH i 3 


57- 


fl  SPEC  2  DELT  710? 


#RV:  10 


fi  SPEC  2  DELT  7100  #RVs  10 


fl  SPEC  2  DELT  7109  *RV:  10 


PPECJEMCY  CHj } 


58 


fi  5PEC  £  DELT  7113 


#RV:  10 


fl  SPEC  i.  DELT  71 M 


#flVs  10 


fl  SPEC  £  DELT  7115 


#BV :  10 


PPEOUEMCY  [Mil 


flMPJTUDE  f r m s 3  RMPITUDE  truiEl  tj  RMPITUDE  Crus} 


fl  SPEC  2 


DELT  7 1 25 


#RV; 


:C  2  DELT  7126 


+t  R  V : 


EC  2  DELT  7123 


#RV : 


6.00E-02H 


E.00E-02 


4 . 00E-02 


.00E-Q2 


■'lJii  .4,  .4-  -■  lA  A.  &. 


JiiMl 


0.00  10.00  20.00  20.83  40  00  50. 


FREQUENCY  CHjl 


-61- 


fl  &PEC  2  DELT  ?  13-4 


#RV :  10 


fl  SPEC  2  DELT  7135 


#RVt  10 


fl  &PEC  2  DELT  713E  #flVj  10 


FREQUENCY  CHi ) 


65- 


fl  SPEC  £  DELT  7154 


#RV  i  10 


FREQUENCY  CHz] 


fl  SPEC  £  DELT  7155  #flV:  10 


~1 - , - , - 

1 - ! - ' - 

- * - 1 - 1 - J - ^ 

2  50E-02 

- 

- 

rn 

Oi 

■ 

w 

2 . 00E-B2 

- 

- 

a 

3 

1  50E-02 

- 

- 

Q- 

E 

■ 

1 .00E-02 

- 

- 

5.00E-03 

_ \ 

K  1  \ 

rwu H - K_^AJ  I  ' '  ,  i _ 

0.00  10. 00  20.00  30. W  40.00  30,00  E0.00 


FREQUENCY  CHil 

fl  SPEC  2  DELT  7162  #RV-.  £0 


FREQUENCY  CHj 1 


fW'iiurc  t  r  m 


CELT  7171 


#RV:  10 


0 


R  SPEC  2  DELT  7210 


#RV:  10 


u 

Q 


a. 

ac 

n 


0,00  1L.00  20.00  30.80  4O.00  30.00  E0.00 

r reolcncy  chi] 


fl  SPEC  2 


DELT  72 1; 


#RV:  ]0 


R  SPEC 


DEi.T  7210 


#RV:  10 


CELT  7219 


t - 1 - 1 - t - 1 - r 


1.50E-01 


]  .Q0E-01 


5 . 00E-0E 


Ll 


Ik-. 

..A—1  V’ 


e.gg  10.00  20.00  30. BB  40,0! 

EREOUENCY  CHi] 


CELT  7£i0 


0 .  PJ0  10.00  20.00  30. 00  40.03  30.00  E0.00 

FREQUENCY  CHz3 

DELT  722B  «RV:  18 


CELT  722? 


#R  V :  10 


FREQUENCY  CHz] 


-76- 


fl  SPEC  2  BELT  7249 


#RV :  10 


fl  SPEC  2 


DELT  7259 


#RV:  10 


A  SPEC  2  BELT  7257 


#RV:  10 


FREQUENCY  ChiI 


.tflLL. 


B- 


30.308 

ALPHA 
C  deg  3 

26.000 


(1-COS)  INPUT 


\ 

J . \ _ 


* 

DOLPHA. 


22  d*g 
6  d«g 
S0C  »**c 


rw 


e  re 74 


sr^T'Vs^^/\J' 


iT2  r.t  e 

t  £**c3 


.4  To  i 


t  Cf*0 


I  * 

J  V 


T4  re m 


1  .0  0  . 

t  [SIC  ] 


%\*^K 


1.2  1.6 


t  t  **c  3 


l 


,o:-  M\J\  a/vM 


0  .&  .4 


.4 


1  -t 


t  Cx*:3 


ww 


e.eee 

iLPHfi 


-COS)  INPUT 


I  •  3023 

’Hfta  •  22  drg 

,PHfl4  »  16  deg 

*  125  ®s*c 


.8 


65,eOQ 


> 

V 


t 


-•s 


96- 


(l-COS)  INPUT 


[;ec] 


ROM  - 

3026 

RLPHfi4  - 

2  2 

d*9 

DRLPHFt4  * 

32 

d*g 

T 

see 

ms*C 

l  .b 

t 


*> 


e 


50  .000 

ALPHA 
C  d*9  3 

4ii  .000 


45.000 


114 


olfhh 
C  1 

1  4  .  000 


1C  .coo 


A 

l\ 


l 1 -COS )  INPUT 


a 

D^LFHC . 


8  0» 9 
S  d  t  i 
$00  msec 


t  l  sec] 


A 

[  :  •  .  '  ■  ' 

t  Csecl 


.8  1.8  1.8 


t  [;»cl 


iJA  Ha 

/  \_ 

t  C  s  e  c  ] 


0.0  .4 


:  WfAWl'WlV| 


1.8  1.8 


0 .000 

C 

T 

-  .008 


0.0  .4 


■V 

e.000 


1.2  1,8  0 .  0 

t  C  s  e  ■:  ] 


t  [**■:] 


-119- 


(1-COS)  INPUT 


PLPHh . 


1  .2 


,4  fl  .  M 

t 


•  ?0  ■A“v/"-sr.  !  u\yw"' 


\yV'~'V-V 


,  3  .4  0  .  & 

t  tiSCj 


A  A  A  / 


V I  Ij  V  V « 


yVv 

/  W 


‘wV^ 


c  t  ■  /V^VA-V 

•oo*  ■!  A/  : 


e.e  ,i 


.4  0.0  .1 

t  £*«■:] 


ijwt 


50. 


OLPHfi 
t  d«9  J 

30.000 


10.000 


50.000 

ALPHA 
£  d*g  1 

30.000 

10.000 


£  .208 
C 

H 

1  .400 

.500 

0 

.200 

r 

in 

,120 

.040 


.010 

c 

T 

-  .010 

-  .030 


3 


to .000 

GLPHR 
C  deo  ] 

40 . 000 


SO  .060 


(1-COS)  INPUT 


ALPHA. 


16  deg 


1.2  1.6 


DRLPHfia  «  24  deg 

T  -  330  nts-c 


t  ts*0 


0-0  .4  ,  S  1.2  1.6  0.0  .4  ,0  —  l’.  t 

t  Cstcl  t  Ci 


Mi. ;  ..  p 


1.2  1.6  O.O 

1  [seel 


.4  .6  1.4  1.6 


0  ?  .4 


1.2  1.6  O . 

t  1 5  e  ■:  3 


.4  , 6  1.2  1.6 


135- 


*0 . 00€* 

RLPHO 
(  d* g  1 

4 0  ,000 


zo.000  j . ;■-■  / 

e  re  72” 


(1-COS  INPUT 


RUN  * 

fiLPHO^  • 
DfiLPHPla  = 


i 

It  deg 
24  deg 
250  msec 


t  [sec] 


A. 

A 

V 

. 

.... 

t.0  .4  ,4  .6  .8  0.0  .2  75  71  . 3 

t  Cstcl  t  [seel 


.060 

fc  J0  ' 


.005  K-i 


.8  0.8^ 

t  t  sec  ] 


I 


t  Csec] 


75~ - \T~~ - 7T 


.8  0.0 

t  C  sec  ] 


W\  fww 


.4  .6 


t  [MCI 


40 .000 


(1-COS)  INPUT 

PUN  -  307? 

ALPHA*  =  24  dey 

DBLPHP*  =  16  dew 

T  »  200  msee 


Clew  : 


C  fee  3 


148 


30.000 


DLPHP 
C  deg  ] 

26 .000 


23.000 


e 

0  .4  .8  1.2  1  . 

c 

N 

1  .350 

1.150 

0 

A 

J 

'V\J 

^vM 

Aa 

0 

4 

T~ 

1.2 

i  . 

HALF 

(  1- 

CO 

NOSE 

UP 

RUN  « 

3014 

fiLPHSa  - 

22 

deg 

8 

deg 

T'2 

167 

nsec 

C  sec  ] 


NPUT 


6 

t  C  sec  1 


e 

t  [  sec  J 


°t  Csscl 


/V 


31 .000 


4  0  4  000 


C  sec  3 


HALF  (1-COS) 
NOSE  UP 


Pun  « 
PLPHOa  = 
DfiLPHFla  = 

TV2 


3019 

22  dtj 
16  de9 
250  ffi* pc 


INPUT 


70.006 


HALF  (1-COS)  INPUT 
NOSE  UP 


PLPHfi 
C  3 

50.000 


30 .000 
0 


J 

\ 

l  . 

r<S - — T4 - 75 - TTJ - r,6 


t 


Csec  3 


RUN 

PLPHfi^  » 
DfiLPHP^  » 
T'2 


3033 
36  de9 
24  d#9 
167  msec 


.045 

C 


.025 


.005 


Csec  3 


err 


1  J 


1  .6 


.025 

C 

T 


.665 


-.015 


0 


T 

/ 

x.  / 

“W 

75  . 4  T3  iT5  T.  6 


Y 


t  Csec3 


Csec  3 


C sec  3 


* 


-169- 


-171- 


44 .000 


36.080 


HfiLF  (1-COS)  INPUT 
NOSE  UP 


RUN 

alphh4 

IlfiLFHfi 


3036 
38  d*g 
16  dtg 
258  m*#c 


t  Cs*c3 


A 

L 

k 

:  \ 

i  \ 

/W 

lA 

£ 

V 

t  [ SRC 3 


1.2  1,6 


t  Cs*c3 


0  re  74 


1.2  1.6  0  70  74 

t  t SRC  3 


1.2  1.6 


t  C  src  3 


070  74 


\  VIV¥  V 


V\*aMaM 


1.6  8  7e  71  7e  r 

t  C  s»c  3 


t  C  **c  3 


so .aee 


HfiLF  (1-COS) 
NOSE  UP 

PUN  -  3641 

RIPHR,  •  4S  d»g 
DALPHfl,  »  8  <3»g 

T'2  “  258  miac 


INPUT 


so .000 


GtPHQ 
(  J*g  ] 

46.000 


42.000 


0^ 


1 .450 
C 

N 


1  .250 


3  .050 


r 


eTJ 


-1 77- 


HRLF  (1-COS)  INPUT 
NOSE  UP 


tt?  r.t 

t  [J«cl 


RUM  » 

flLPHH4  ■ 
D«LPHft4  - 
TV2  « 


304  2 

46 

8  dtg 
16?  ntr: 


/Km 

tti  r.6 


T72  r.6 

t 


t  [ I*C  3 


t  iso;) 


t 


RLPHfl 
C  d*g  3 


50.096 


42 .000 


9.6  . 1 


HALF  (1-COS)  INPUT 
NOSE  UP 

RUN  <•  3046 

*  46  d*Q 

DRLPHR,  >  6  de« 

T'2  ■  42  mi*c 


t  t**c3 


1  .200  y 


K 

m 


.4  0  70 

t  C*»e3 


1  C  *«-c  3 


VV\, 


air — — ?f - ,i - -.4  ore - rr 

t  C  s*c  .) 


C  C  *  * '.  3 


030 

,040 

C 

c 

T 

1 

010 

,010 

■  }■  ■  '  ■ 

L_  A  •  1 . .•••• . 

*^  \  i  : 

010 

V  ■  . 

-  .010 

0 

\T~ 

TT"  “  75"  ,T  1  .4 

6  . 

t  t  s*!;  3 


t  t**c3 


IS .680 

rlphp 
f  deg ) 


HALF  (1-COS)  INPUT 

NOSE  UP 


- 

DRLPHN. 


S  deg 
8  dag 
258  msec 


t  C sec  1 


V 


.802 

C  kV' 


"X  .2  i'.e  e  .o' 

t  C  sec  3 


.  ‘i  .8  1  .2  T;  6 


1.8  0.0 

t  C sec  ] 


i‘  IT?  T.t 


t  C  s?c  ] 


h#|NNH# 


.  -i  .8  1  .  .?  1  .  t. 


83- 


1 3 . 000 

PLPHH 
[  d*0  3 

J  4 .000 


10.000 


HRLF  (1-COS)  INPUT 
NOSE  UP 


IlflLPHfl  . 


8  deg 
8  deg 
16?  msec 


t  C  sec  1 


i 

.800  I— - 


.4"  7$  1 7T  1.6  e.0  .4 

t  Csec3 


t  1  sec  3 


.4  .8  1  .2 


A*wWt wwywy 


1.6  0  75  ,4  .6  rid  1.6 

t  t  svc  3  t  t»c! 


'w*< 


-.008 


T.r  "  1.6  0.^  .4  73 •  1,2  r. 6 

llsvc)  iCitcl 


18 .900 


HRLF  (1-COS)  INPUT 
NOSE  UP 


8 

t  £  sec  3 


RUN 

* 

DfiLPHfl^  * 

1  ''Z 


30*8 

6  ds  9 
S  deg 
1SE  msec 


♦Ml  ' tL  M  '  4  - 


'‘IlHlMii'-1 


-188- 


f.:.6 


/>  V 


50.000 


t 


HALF  (1-COS)  INPUT 
NOSE  UP 

RUN  *  3053 

RLPHfi^  *  8  deg 

DALPHfta  -  32  deg 

T'2  *  167  msec 

[sec  1 


V_v_VVJ.:S 


60  .000 


-208- 


-211- 


OLPHfl 
£  deg  1 

3S.000 


31 .000 


HHLF  (1-COS)  INPUT 
NOSE  UP 


DALPHfl, 


32  deg 
8  d*g 
16?  »r<c 


t  [sec] 


1  .220  W 


0.0  .4 


1  .6  0  . 

t  [SfC ] 


"S AJ  Vy^W's/^/Vvw..''srv\ 


T4 To T72 1.6 


t  £sec  1 


WlA' 


0.0  .4  .8 


.00  5 


1.2  1.6  3.0  .4 

t  [sec  ] 


**wv 


.  S  1.2  1.6 


t  £  sec  ] 


VWW 


C 

1  /> 

.000  I 


v  v  1,‘VV' 


.3  1.2  1.8  0.0  .4 

t  C  sec  ] 


A  A' 

/V 


1.2  1  .  D 


t  C  sec  1 


-215- 


HPLF 

(  1- 

CO 

HOSE 

IJP 

PUN 

3086 

ALPHfl^  = 

32 

deg 

DRLPHfi^  = 

8 

deg 

T/-2 

42 

msec 

t  C  » *c  ] 


INPUT 


.  ©  0 
C 

T 


35  .000 


t  C  sec  3 


HALF 

(1-COS) 

NOSE 

DOWN 

RUN 

301  7 

GLPH«a  = 

30  d«?Q 

DWLPHfia  = 

8  deg 

TV2 

63  msec 

INPUT 


-tint. 

C 

T 

.014 


-  .032 


.  k?t»e> 
C 

1 

.002 


-  .01  0 


\ 


\  tf^' 


v  ■ ^ 


.  i 


.4 


.  4 


0.0 


t  C s*c  3 


0 .0 


235- 


PLPFR 
t  d  *  Cl  3 

60  -060 


30 .060 


HfiLF  (1-COS)  INPUT 
NOSE  DOWN 


fiLPHfi^  *  E4  d*>} 

DfiLPHR^  *  24  d*i} 

T'2  “  1  6  0  m  *  c  c 


T 2 - “ 


.6  0  . 
t  t  »*c  3 


t  C  **c  3 


i  n 

.030'  \ 


.0  6, 

t  C**c3 


t  [  **c  3 


A 

■vrv--'%/  \ 


t  C  **c  3 


!  ' ; 

'vy 

rv  . :  .. 

,e  .1  ,2  .3  .4 

HfiLF  (1-COS)  INPUT 
NOSE  DOWN 


RUN  * 

304  0 

fiLPHft .  * 

54 

d*o 

« 

DPLPHfi^  = 

16 

dtp 

T-2  » 

63 

mstc 

Csec  ) 


250' 


Cl  l_  PH  A 
Cd  5 


ll 

'PI 


HALF  (1-COS)  INPUT 
NOSE  DOWN 


put  I 

PLPHft4 

DALPHPU 


t  C*ec] 


204? 

1  6  aeg 
8  deg 
250  msec 


t  .  200 
C 


— "X 

\ 

.  j 

L 

t  Cs*cJ 


0  .e  .4 


1.2  1.6 


t  C  a;  i 


e.0  .4 


rs  T72  r.  6  e.o 

t  Cs*c i 


.4  .8  1.2  1.6 


-  .0 


r 

14  . 


.  e  1.2  i.e  0.0 

t  lieil 


.8  1.2  1.6 


-252- 


HPLF  (1-COS) 
NOSE  DOWN 

RUN  = 

wLF'Hft^  =  1  a*i 

im^lphh^  ■  e  d*gi 
T  '2  ■  1 25  (ii %*c 


INPUT 


,Q7£ 

C 


e  75  72  ”  7Z  .fi 


.030 


■e,°  u*A 

i 

-.010 


C**.:  i 


0  73" 


.  4 


♦  t 


t  c**o 


to . veu 

ALPHA 
[  d«“3  3 

16.000 


10 .eoe 


255 


t  [sec] 


.080 

C 

Hi 

•  0  C-  0 


.040 


.  A  : ! 

vj  \r 


.01 

c 

I 

.01 

-.01 

4 

t  C  sec  ] 

.0, 


0-W  .  1 


2i  .000 


HALF  (1-COS)  INPUT 
NOSE  DOWN 


PUN  = 

flLFHfta  = 
DfiLPHQ4  = 

T.'2  * 


3055 
24  deg 
16  deg 
125  *iec 


.020 

C 

1 


.01  i 


.004 


vfV' 


6.0 

[sec  1 


.  8 

t  t  :f.;l 


vvvvw 


W  .’V 


-263 


50.000 


HftLF  (1-COS)  INPUT 
NOSE  DOWN 


t  C  sec  3 


PUN 

306  1 

olphs4  = 

32 

deg 

DftLPHft4  = 

24 

d?3 

T  '2 

100 

msec 

t  tsec3  t  [sec  1 


DOWN 


RLPHh 

td*g] 


L’vw.vtmmmsm 


XL 


-272- 


HPLF 

(1-COS) 

NOSE 

DOWN 

RUN  » 

9 

flLFHCl. 

m 

40 

nPLPHBa  = 

24 

T'2  ■ 

100  HtSfC 

C*»c  ] 


INPUT 


t  Cs*c) 


t  t*«C ] 


t  Cs*c3 


t  li*cJ 


t  C  *«c  } 


t  C  i  «■  c  3 


-273- 


HRLF  (1-COS) 
NOSE  DOWN 


PUN  = 

0070 

&LPHf<_  « 

■ 

40 

deg 

DALPNft^  - 

4  C 

deg 

T  '2 

250 

nsec 

INPUT 


.00b  j 

C 

n 

.002 

-.002 

oTB  ~  7?  FT?  r.e 

l  sec ]  t  C sec 2 


1 70  TS  T5  TT2  T.e 


t 


.040 

c 

v 


.020 


5.000 


¥\ 


t  MC  ] 


e  76  .4 


T75 - V.i 


t  tf«cl 


46 .060 


HFILF  (1-COS)  INPUT 
NOSE  DOWN 


PUN 

ftLPHP^  = 
DftLFHfi^  ■- 
T /Z 


30?1 

40  deg 
1  fc  d»g 
16?  #f»c 


275- 


HflLF  (1-COS) 
NOSE  DOWN 

RUN  =  3072 

PLPHfl^  =  40  dec, 

DfiLPHAa  *  16  deg 

T / 2  =  125  msec 


INPUT 


HALF  (1-COS)  input 
NOSE  DOWN 


Pl.iH  =  3C-i?-i 

=  40  deg 

DRLPHh a  =  16  deg 

1 ' Z  »  63  msec 

4 

t  1  sec  3 


■t 


.  « 

t  [ sec  i 


I  'it  c  3 


9.000 


h  H  L.  r 

I.  i  U 

NOSE 

DOWN 

RUN  * 

3075 

f(LPHa4  - 

4fc  0*0 

DflLPH&4  " 

y  dfry 

1V2 

250  msec 

; . 

^vv 

:  Vii 

s 

sA. 

73 

..  N 

U— -  ; 

o  75  .  <•  ~  75  T  72  l.e 


C  S 9 C  1  I  t  i'!  4c] 


;’v/: 


rtLPHfi 
C  deo  3 


■45  .000 


2s .eee 


0  .e 


/  \ 


(l-COS)  INPUT 


PUN 
PLPHA. 


4 

DPLPMP. 


l  .2 


1  .8 

t  t  s»c  ] 


3028 
22  d  •  g 
32  d»g 
800  msec 


FIRST  INPUT 


6S .080 


alpha 

C  deg  1 

.  f\ 

45 .000 

25  .000 

/  ;  \;  ; 

/  V  . .  . •  _ _ 

0T0 - T3  73  TT2  T.t 


t  C*ec] 


ALPHA  td» 


(1-COS)  INPUT 


RUN 

3026 

alpha4  - 

22 

deg 

DALPHA^  = 

32 

deg 

T 

500 

myec 

ALPHA  Cd*gl 


II 


PLPHft  [d*g3 


ALrHw 


FIRST  INPUT 


PLPHm  id*gj 


SECOND  INPUT 


I  I 


